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ABSTRACT 
 
Personality and social provisions as important personal and environmental resources have 
important effects on loneliness. The purpose of this study was to compare self- and proxy reports 
about centenarians concerning the relationship among personality, social support and loneliness. 
The mediating and moderating effects of social provisions between personality and loneliness 
were also examined. The sample included 124 centenarians and their proxies in the Georgia 
Centenarian Study. Demographic variables, education, subjective health, depression, 
Extraversion, Neuroticism and social provisions were included as measurements. Paired t-tests, 
bivariate correlations, multiple regression analyses and path models were computed. Results 
indicated that proxies reported significantly higher scores on social provisions and loneliness 
than centenarians themselves. The structural models for self- and proxy reports were quite 
similar. Neuroticism and social provisions predicted loneliness in both centenarian self- and 
proxy reports. Extraversion affected loneliness indirectly through social provisions in both self- 
and proxy report models. No moderating effects of social provisions were found in self- or proxy 
reports. There are commonalities between centenarian self- and proxy reports but there are also 
important differences that suggest unique variance to each perspective.  Results indicate that 
proxy reports should be viewed as supplemental information for researcher and practitioners.  
Knowing the differences of centenarian self- and proxy reports could help caregivers realize the 
difference in perspective and help them learn about the centenarians’ loneliness better and thus 
provide improved quality of care and help. 
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CHAPTER 1 
GENERAL INTRODUCTION 
Loneliness is a feeling of isolation from other people, no matter whether one is physically 
isolated (De Jong-Gierveld, 1987). It can be described as an enduring emotional state, an 
experience to feel rejected or misunderstood, and a lack of intimate partners for activities which 
offer a sense of social integration (Andersson, 1998). 
As a prevalent affliction in today’s world, loneliness is both a social and public health 
problem (Savikko, Routasalo, Tilvis, Strandberg, & Pitkala, 2005). People at all ages could 
encounter loneliness, but older people are more vulnerable to be affected by it (Baretta, Dantzler 
& Kayson, 1995). Recent research on loneliness has shown that 20% to 40% of older adults aged 
75 and above felt lonely (Savikko, Routasalo, Tilvis, Strandberg, & Pitkala, 2005) and 5% to 7% 
report intense or persistent loneliness (Victor, Scambler, Bowling, & Bond, 2005).  
Regarding the effects of loneliness in late adulthood, one particular group that should 
draw more attention is the group of centenarians. Over 30 to 40% of centenarians report to be 
sometimes or often lonely (Martin, Hagberg, & Poon, 1997). Loneliness scores are highest for 
oldest-old adults in longitudinal studies (Dykstra, van Tilburg, & Gierveld, 2005). Of particular 
concern is the increasing social isolation, which is a key issue a centenarian faces in daily life 
more than at any other period of the life span (Hawkley & Cacioppo, 2007). However, the fact 
that centenarians have outlived their contemporaries indicates that there could be some unique 
characteristics that may play a role in their survivorship. Therefore, assessing personal 
characteristics and social relationships associated with extended life may help us better 
understand the quality of life in advanced age.  
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Although many individual, social, and environmental factors affect the loneliness 
experience in later years, knowledge is still limited on how these factors influence loneliness. 
Margrett and her colleagues (2011) evaluated the direct relations between personality, social 
relations and loneliness using the Georgia Centenarian Study and reported that personality was 
strongly related to loneliness in their older age groups and social relations was associated with 
centenarians’ mental health. However, the comparison between self- and proxy reports was not 
conducted in their study. The purpose of this study was to assess the influence of social and 
individual characteristics in predicting loneliness among oldest-old adults and explore if there are 
differences in the predictive relationship by using data from centenarians themselves and 
comparing them to proxy informants. In addition, I tested if social support is a moderator or 
mediator between personality (Neuroticism, Extraversion in this study) and loneliness and if 
there are differences in self- and proxy-reports when assessing the relationship among 
personality, social support and loneliness. 
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CHAPTER 2  
LITERATURE REVIEW 
Theoretical Orientations 
To investigate the role that personality and social support play in relationship to 
loneliness, I developed a conceptual model to guide this research (Figure 1). The model is based 
on several existing conceptual models. The key theoretical model used in this study is from the 
Georgia Centenarian Study (Poon et al., 1992). The Georgia model indicates that individual 
characteristics (such as personality) and environmental support (such as social support) have an  
 
 
 
 
 
 
 
Figure 1.  Personality, social support and loneliness. 
important effect on the mental health of oldest-old adults. Martin et al. (1997) in their cross-
cultural study of centenarians concentrated efforts on the specific prediction of loneliness and 
found that personality and social support were salient predictors of loneliness in the Georgia 
Centenarian Study, whereas social support was the strongest predictor in a Swedish sample. 
Another influential theoretical framework includes the model of loneliness introduced by Fees, 
Martin and Poon (1999). Their study indicated that anxiety and social support affected perceived 
Covariates: Age, Gender, Education, Residence, 
Marital Status, Subjective Health, Depression 
Neuroticism 
Extraversion 
Social Support Loneliness 
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loneliness among centenarians, and social network and social activity served as mediating 
variables. Finally, I took into account a model for health and loneliness by Burholt and Scharf 
(2014). Their model demonstrated the impact of the environment on loneliness and social 
resources as well as social participation as mediators between health and loneliness for people 
aged 50 and older.  
The model I propose takes components from each of these earlier models. The literature 
supports the inclusion of personality as well as social support as determinants of loneliness. I 
tested this model twice with self-report and proxy-report data. The next section will assess the 
literature highlighting evidence about the relationship between social support and loneliness.  
Social Support and Loneliness  
Although originally focused on loneliness, Weiss’ (1974) study was also used in the 
conceptualization of social support, suggesting a link between social support and loneliness. 
Based on several multidimensional models of social support by Weiss and other theorists, 
Cutrona and Russell (1987) defined a common set of six support dimensions: emotional support, 
network support, esteem support, tangible aid, information support, and providing nurturance. To 
assess the dimensions of social support, Cutrona and Russell (1987) developed the Social 
Provisions Scale.  
Cutrona and Russell (1990) also assessed certain forms of social support that are most 
helpful to specific kinds of stress including depression. They undertook a series of studies on the 
social support needs of older adults and found that reliable alliance and guidance were closely 
related to mental health among older adults when considering interpersonal needs among older 
adults. 
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A range of studies with different methods have established the relationship between 
social support and loneliness. A diminished social network may bring lower social support that 
might have a direct effect on loneliness. As people get older, they are more likely to experience 
the loss of family members and friends, which may have an impact on the amount and quality of 
social relationships and activities resulting in loneliness. In addition, fewer older people are 
living now within a large family or even near to their children and relatives (Hazer & Boylu, 
2010). Furthermore, illness in very late life makes people tend to keep themselves away from 
people who are physically healthy resulting in a weakened social network (Page & Cole, 1991). 
Chronic conditions could lead to a decrease of social interaction. In Burholt and Scharf’s (2014) 
model for health mediators and loneliness among people aged 50 and above, comorbidity 
decreased social resources and social participation.  
Social activity and social fulfillment have played an important role in the prediction of 
loneliness and having rich social attachments and friends generally protects from having high 
levels of loneliness for people between 50 and 65 years of age (Hawkley et al., 2008). Older 
people who live alone have higher loneliness levels than those who live with a partner (Tijhuis, 
De Jong-Gierveld, Feskens, & Kromhout, 1999). Lack of friends was a powerful predictor for 
loneliness in a sample of adults 75 years and older (Savikko et al., 2005). In a Swedish sample of 
septuagenarians, lack of friends was an important predictor of loneliness (Berg, Mellstrom, 
Persson, & Svanborg, 1981).   
   However, aging should not be equaled with social losses. There could be potential new 
relationships in late life which help reduce loneliness (Lang, 2000). New partnerships could be 
formed after widowhood or divorce. Retirement could enable people to participate in new 
activities. New family members may increase interactions (Lang, 2000). Poor health may reduce 
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chances for social interaction but when people move into long-term care facilities they may feel 
less lonely because care providers increase the support of older adults’ needs (Russell, Cutrona, 
De La Mora, & Wallace, 1997). 
Apart from that, being alone and experiencing loneliness are not the same construct. 
Loneliness is a subjective emotional experience that does not necessarily relate to social isolation. 
Loneliness related more to qualitative than to quantitative characteristics of relationships 
(Hughes, Waite, Hawkley, & Cacioppo, 2004). Satisfaction with social contacts was very closely 
related to feelings of loneliness (Holmén & Furukawa, 2002). For example, the quality of the 
visit, in form of length rather than frequency, indicates whether visits give satisfaction and will 
be remembered (Holmén & Furukawa, 2002). A longitudinal study with three waves of older 
people aged 75 and above in Sweden showed that most older adults tended to report high 
satisfaction with friend contacts over time, despite the decrease in having a good friend to talk to 
(Holmén & Furukawa, 2002). 
Close relationships, which usually are intense and relatively enduring compared to other 
kinds of social relationships, determine whether older people experience loneliness (Coyle & 
Dugan, 2012; Russell, Cutrona, De La Mora, & Wallace, 1997) and it affects health and 
longevity (Holt-Lunstad, Smith, & Layton, 2010). Satisfaction with friend contacts was the 
highest ranked variable explaining loneliness and was still important for older adults 10 years 
after a first assessment with a sample of 75 years and older (Holmén & Furukawa, 2002). 
However, the results are not always consistent. Using the third version of UCLA 
Loneliness Scale, Russell (1996) reported that relations between loneliness and social network 
characteristics were weak and there was no relationship between loneliness and average 
frequency of social contact For residents in urban area, it was the frequency of interaction with 
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neighbors and friends rather than with family that was important in reducing loneliness levels 
(Mullins & Dugan, 1990). Furthermore, Holmen and Furukawa (2002) found that satisfaction 
with contacts did not necessarily mean the frequency of contacts, and contacts can be in the form 
of visits or telephone calls as well. Fees and colleagues’ (1999) loneliness model for older adults 
demonstrated that frequency of contact through telephone conversations was an important 
protective factor for not feeling lonely in a combined sample of sexagenarians, octogenarians and 
centenarians. However, independently living centenarians need attention because in very old age 
impairment in physical mobility may make the telephone the dominant accessible mechanism to 
maintain emotionally gratifying intimate relationships (Fees et al., 1999). 
             With respect to the relationship between social support and loneliness, I included social 
support in my hypothetical model of loneliness and used the Social Provisions Scales to compare 
the self- and proxy reports to assess differences in the relationship of personality and social 
support with loneliness.  
Personality and Loneliness 
Personality traits are stable individual patterns which differentiate one from another 
(Roberts, Woods, & Caspi, 2008). However, personality also changes. When it comes to the 
evaluation of intra-individual change in personality traits, longitudinal researchers found that 
personality stability increases up to age 30 and then plateaus (Terracciano, McCrae, & Costa, 
2010). With regard to specific aspects of the Big Five (Costa & McCrae, 1992), Extraversion 
was found to follow an inverted U-Shaped function which decreased after the peak age between 
40 and 60 (Specht & Egloff, 2011), suggesting that Extraversion is negatively associated with 
age, but only slightly. As for Neuroticism, despite the argument on the direction of change in 
middle life, it appears to decline somewhat in late life (Lucas & Donnellan, 2011). Given the 
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stability of personality traits of Extraversion and Neuroticism among older adults, it is 
appropriate to use personality traits as predictors of loneliness in a cross-sectional study. 
Researchers have studied how personality affects loneliness in late adulthood. Personality 
may have an impact on the quality of life of older people (Cacioppo, Hawkley, & Thisted, 2010; 
de Jong-Gierveld, 1987) and may serve as an individual resource optimizing or minimizing 
loneliness (Hensley, Martin, MacDonald, & Poon, 2012). In using the first version of the UCLA 
Loneliness Scale, Russell and his colleagues (1978) found that the loneliness was significantly 
related to anxiety, depression and emotional status like “being happy,” “satisfied,” “empty,” 
“self-enclosed,” “awkward,” “restless,” “bored,” and “shy.” When using the second version of 
the UCLA Loneliness Scale, loneliness was again strongly correlated with many mood and 
personality variables (Russell, Peplau & Cutrona, 1980). The findings from the first two versions 
of the UCLA Loneliness Scale indicated there were important relationships between loneliness, 
Neuroticism and Extraversion. 
Positive relationships between loneliness and neuroticism, social anxiety, fear of rejection, 
introversion, anger, and guilt have demonstrated an inverse relationship between loneliness and 
extraversion, social risk taking, and high self-esteem (Fees et al., 1999; Hensley et al., 2012; 
Martin et al., 1997).  Though some argue that neuroticism does not influence loneliness across 
time (Cacioppo, Hawkley, & Thisted, 2010), in the Georgia Centenarian Study neuroticism has 
shown a strong effect on loneliness. Martin et al. (1997) assessed the influence of individual 
characteristics in predicting loneliness using the Georgia Centenarian Study. They confirmed the 
positive association between neuroticism and loneliness; in addition to a direct influence, 
neuroticism exerted an indirect influence through physical health. However, different from the 
American sample where neuroticism was the most important predictor of loneliness, a parallel 
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study with Swedish centenarians demonstrated that it was cognition and social support that 
served as the key predictors. Later, Fees and her colleagues (1999) confirmed anxiety was 
positively related to loneliness in a model of loneliness in older adults and pointed out that 
anxiety directly influenced loneliness when loneliness was used as both an outcome variable and 
a mediator.  
Long and Martin (2000) reported that anxiety positively predicted loneliness, whereas 
extraversion negatively predicted adult children’s loneliness in their study of personality and 
loneliness of oldest old adults and their adult children. Hensley, Martin and MacDonald (2010) 
found significant associations between Neuroticism, Extraversion and loneliness. Neuroticism, 
competence and ideas were all significant predictors of loneliness (Hensley et al., 2012). 
Neuroticism and intellectual curiosity were positively related to loneliness, whereas competence 
was negatively related to loneliness.  
However, still not many studies have focused on how personality affects loneliness 
among centenarians. Even less often have proxy- and centenarian reports been compared. 
Therefore, in this study I added personality to our loneliness model and I compared self- and 
proxy reports.  
Mediating Effect of Social Provisions 
Although the associations between loneliness and important individual characteristics are 
well established, the understanding of the precise mechanisms underlying the association is still 
unclear. Previous researchers have identified two kinds of pathways between personality and 
loneliness: social network and cognitive bias (Levin & Strokes, 1986). Levin and Strokes argued 
that some personal characteristics like extraversion affect loneliness through social networks, 
whereas characteristics like neuroticism produce direct effects through cognitive bias (i.e., 
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neurotic persons may interpret normal behaviors as offensive to them). Jong-Gierveld (1987) 
proposed that personality influences loneliness both directly and indirectly via subjective 
evaluation and judgement. Personality traits and social support were found to significantly 
correlate to each other over time (Allemand, Schaffhuser, & Martin, 2015) and Extraversion and 
Neuroticism predicted overall social support in longitudinal studies (Cukrowicz, Franzese, Thorp, 
Cheavens, & Lynch, 2008; Swickert, Hittner, & Foster, 2010). Perceived social support 
availability served as a mediator between Neuroticism, Extraversion and mental health (Lewis, 
Bates, Posthuma, & Polderman, 2014) and social relations was found to serve as a mediator 
between personality and subjective well-being (Zhu, Eun Woo, Porter, & Brzezinski, 2013). 
In Weiss’s (1973) framework, social provisions was the important mediator through 
which personality and other social factors influence loneliness. As evidence, Kraus (1993) and 
her colleagues found that social provisions mediated between personal and social influences on 
loneliness. However, most of the studies mentioned above were conducted among younger 
samples and few have looked into the special group of centenarians so far. Thus, in this study I 
tested the mediating effect of social provisions among centenarian self- and proxy reports. 
Moderating Effect of Social Provisions 
In addition to predicting loneliness in old age, social support variables are frequently 
reported as moderator and buffering factors to protect mental health (Cohen, & Wills, 1985; 
Khan & Husain, 2010; Nezlek & Allen, 2006; Viswesvaran, Sanchez & Fisher, 1999). 
Researchers have also reported that social support moderated between personality and mental 
health, with adequate social support relieving the risk or the degrees of stress, anxiety and other 
distress (Sun, 2013). Among a community-dwelling older adults sample, higher scores on social 
networks consisting of neighbors who could offer help to older adults who were frail buffered 
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the deleterious effects of high scores on Neuroticism, whereas people higher in Extraversion 
appeared to require large social support networks to satisfy their emotional needs (McHugh & 
Lawlor, 2012). However, there are still few researchers assessing the moderating effect of social 
provisions and whether it could buffer the effect of personality traits on loneliness.  
Additional Influences on Loneliness 
This study also includes several important covariates which have been shown to influence 
loneliness: age, gender, ethnicity, residential type, marital status, education, subjective health and 
depression.  
The association between loneliness and advancing age was confirmed by large sample 
longitudinal studies both in Finland and the Netherlands (Dykstra et al., 2005; Savikko et al., 
2005). The increase in loneliness is more pronounced for oldest-old adults (Dykstra et al., 2005). 
This can be explained by a loss of social relationships and reduced social activity. In addition, as 
people age they have more needs for support. When help cannot be obtained, those unmet needs 
combined with feelings of becoming a burden and being disappointed may increase levels of 
loneliness (Dykstra et al., 2005).  
Gender differences in loneliness have remained controversial. Some studies have 
supported the argument that women are lonelier than men (Andersson, 1998; Savikko et al., 
2005). One of the explanations is that women are more likely to express feelings more openly 
than men (Tijhuis et al., 1999). Furthermore, women live longer than men which indicates they 
are likely to be exposed to widowhood and losses (Tijhuis et al., 1999). However, some studies 
indicated that since men are more likely to engage in a life style that relies on outside activities 
and centenarians are more limited in their activities, they may feel lonelier than women in very 
late life (Steptoe, Shankear, Demakakos, & Wardle, 2013). 
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Ethnicity seems to affect loneliness indirectly through living conditions (Russell et al., 
1997), education, and income (Hawkley et al., 2008). The likelihood for African American and 
Latino older adults to enter long-term care facilities is smaller than for Caucasians (Russell et al., 
1997). People belonging to these ethnicities also receive less education and income, which could 
affect their level of loneliness in later life (Savikko et al., 2005). 
Loneliness is associated with living alone or in a residential home (Savikko et al., 
2005). However, a Dutch longitudinal study found entry into residential care did not affect 
loneliness (Dykstra et al., 2005). Because of the previous findings on age, gender, and residential 
type, this study included the three variables as covariates. 
Loss of a spouse strongly predicted loneliness among older adults  (Dykstra et al., 2005; 
Savikko et al., 2005). However, partner relationship may not always act as a protective factor 
against loneliness (Dykstra et al., 2005). The person who used to offer support may become the 
intense care receiver. In addition, anxiety over partner health and loss of partner support may 
increase the levels of loneliness. Therefore, I will add marital status as a covariate to assess its 
effect on loneliness for oldest-old adults. 
Because the effect of education on loneliness has been inconsistent, this study will 
include it as a covariate. A study conducted in Turkey demonstrated that education and 
loneliness had a positive association (Hazer & Boylu, 2010). However, in another study, 
loneliness was associated with low levels of education, and loneliness decreased with more 
education (Savikko et al., 2005). The possible reason is that higher education is associated with a 
broader social network, better economic level and higher social status, all of which may provide 
older adults with more things to do and more activities to participate in. In the Georgia 
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Centenarians Study, Bishop and Martin (2007) reported educational attainment indirectly 
affected loneliness via low levels of neuroticism.  
There is a significant association between loneliness and subjective health status (Luo 
& Waite, 2014). Illness was among the most common subjective causes for loneliness (Savikko, 
et al., 2005). Furthermore, lonely people were more likely to report lower self-rated health (Steed, 
Boldy, Grenade, & Iredell, 2007) and this relationship was confirmed in several studies (Fees et 
al., 1999; Tijhuis et al., 1999). It was reported that poor self-rated health led to loneliness, 
whereas reports of good or fair health did not show an effect on loneliness (Victor et al., 2005). 
Loneliness is also a predictor of a decline in mental health including dementia (Russell et 
al., 1997). Older adults who live alone and have a poorer social network have a greater risk of 
becoming demented compared with those with a stronger social network (Wilson et al., 2007).   
In longitudinal studies, those who started healthy and experienced declines showed the 
greatest increase in loneliness (Luo, 2014). However, health was a weaker predictor as time 
passed. In addition, improved health reduced levels of loneliness among older adults (Dykstra et 
al., 2005). Because research has shown that health is closely related to levels of loneliness, in this 
study I included perceived health as a control variable to assess whether the link between 
personality, social support and loneliness exists after accounting for perceived health status of 
centenarians. 
Depression is highly prevalent among oldest-old adults (Chou & Chi, 2005; Gussekloo, 
Beekman, van Tiburg & Westendorp, 2004). As indicator of mental health but also physical 
health and longevity, depression is significantly associated with loneliness (Prince, Harwood, 
Blizard, Thomas & Mann, 1997; Singh & Misra, 2009). Actually, loneliness was frequently 
mentioned when older adults described themselves or others as depressed (Barg et al., 2006). In 
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the same study by Barg (2006) and his colleagues, respondents who reported loneliness a week 
before the interview also reported higher levels of depression. In another study, depression was 
found to moderate the effect of social support on loneliness (Burholt & Scharf, 2014). 
Proxy Data Use 
Proxy reporters are often used to obtain data about oldest-old adults because obtaining 
information from this age group is difficult or not easily achievable (Cho, Martin, & Poon, 2013). 
The underlying assumption of using proxy data is that the responding party has knowledge of 
another person’s health or living conditions. Proxy informants are needed if older persons are 
unable to report by themselves or to reduce respondent burden. In that way, proxy reports can 
help to increase sample size. 
However, some researchers are concerned about the accuracy of proxy reports. When the 
data to be collected concern more subjective experiences, researchers should be cautious with 
proxy data and not simply use it as substitutes but additional important information (Kane et al., 
2005). The correlation of self-reports and proxy reports of emotional well-being can be very low 
(Kolanowski, Hoffman, & Hofer, 2007). The self-reports on ADL assessments by family or staff 
reports differ as well among long-term care residents (Lum, Lin, & Kane, 2005). A study 
comparing different reports of hostile behaviors among romantic relationships found that the 
correlations from three sources of reports were moderate, and the scores from self-reports were 
lower than that from partner reports on the level of the target’s hostility level (Cui, Lorenz, 
Melby, & Bryant, 2005).  
Despite the disagreement, many studies suggest that proxy data are accurate and valid. 
For example, in a study assessing the correspondence of perceptions about centenarians’ mental 
health, there were no mean differences on mental health ratings provided by proxies and 
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participants (MacDonald, Martin, Margrett, & Poon, 2009). In the same study, personality was 
found to be an important predictor of mental health for centenarians and proxies. In another 
study focusing on centenarians, Martin (2007) suggested that although there are disagreement in 
ratings of personality traits, these differences are not substantive. Data from proxies also 
demonstrated reliability in positive and negative affect research among oldest old adults (Cho, 
Martin, & Poon, 2013).  
Moreover, the perspectives of proxies could be regarded not only as substitutes for self-
reports but also as different perspectives on well-being among oldest-old adults (MacDonald et 
al., 2009). Proxy data have value in their own right because proxies often serve as caregivers and 
they have their own perspective that is relevant for care and interaction with centenarians. 
Nevertheless, there are still not many studies that have compared the relationship 
between different variables with data from different reporters. By using proxy data, the main 
objectives of this study were to: (a) investigate mean-level differences in personality, social 
provisions and loneliness variables for self- and proxy data; (b) examine how self- and proxy 
reports affect the relationship between personality, social provisions and loneliness. 
Research Questions 
I propose that loneliness in later life is, in part, dependent on individual and 
environmental characteristics including personality and levels of social support. The primary 
question in this study was to compare the proxy- with self-reports from centenarians on 
personality, social support and loneliness and to examine the predictive relationship among 
personality, social support and loneliness based on each rating.  
Based on the review of the literature, several research questions can be posed. These 
questions include the following: (a) Is there a difference between proxy- and self reports in 
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personality, social support and loneliness? (b) Is the relationship between social support and 
loneliness different when comparing proxy- with self reports for cognitively healthy centenarians? 
(c) Is social support a mediator or moderator between personality and loneliness for proxy- and 
self reports? 
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CHAPTER 3. METHODS AND ANALYSES 
Participants 
I used data from the Georgia Centenarian Study (Poon et al., 2007), which strived to 
investigate the attributes of longevity and well-being among centenarians. Two components were 
used for the sampling frame of the Georgia Centenarian Study (GSC, Phase III). First, the 
number of all residents of skilled nursing facilities (SNFs) and personal care homes (PCHs) in 44 
counties in northern Georgia was identified. Based on census proportions, residents of SNFs and 
PCHs as well as community-dwelling residents were recruited. Second, date-of-birth information 
was used to recruit participants from voter registration files. Investigators first recruited 
participants by telephone, and then face-to-face interviews followed. The approval by the 
Institutional Review Board (IRB) can be found in Appendix A.  
 This particular study consisted of 124 cognitively intact (i.e., scores on the Mini-Mental 
Status Examination > 16), community-dwelling and institutionalized centenarians and near 
centenarians (average age: 99.64; range: 98.11-108.55) and their proxies who provided 
additional information about the centenarians. Among the 124 participants, the majority were 
women (81.5%), and 18.5% were men. About 55.6% of the centenarians lived in their own 
homes, whereas 21.8% lived in skilled nursing facilities and 22.6% lived in personal care homes. 
Two ethnic groups were included. About 83.9% of the participants were Caucasians and 16.1% 
were African American. Most participants were widowed (84.7%). The majority of the proxies 
(52.4%) were adult children of centenarians. Additional proxies included nieces and nephews 
(12.9%), granddaughters (7.6%), and miscellaneous informants, such as spouses, siblings, or 
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friends (27.1%). More detailed demographic information for centenarian self- and proxy reports 
can be found in Table 1.  
Table 1 
Summary of Sample Characteristics 
   
Self-Report Proxy Report 
   
(n=124) (n=124) 
Characteristics n % n % 
Age (Mean, Range) 
 
         99.64 
  
   
   (98.11-108.55) 
Gender 
  
  
     Female 
  
101 81.5 
     Male 
  
23    18.5 
  Total 124  100.0 
   
  
  Type of residence 
 
  
     Private home/apartment 69 55.6 
     Personal care (assisted living) 28 22.6 
     Skilled nursing facility 
 
27 21.8 
  Total 124  100.0 
   
  
  Ethnicity 
  
  
     White/Caucasian 
 
104 83.9 
     Black/African American 20 16.1 
  Total 124  100.0 
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 (table continues) 
 
Table 1 (continued)      
  Self-Report Proxy Report 
  (n=124) (n=124) 
Characteristics        n             %       n            % 
Marital status        
   Never married  7 5.6   
   Married  7 5.6   
   Widowed    105    84.7   
   Divorced  5  4.0   
Total    124  100.0   
      
Education 
  
  
     0-4 years 
 
2   1.6 3   2.5 
   5-8 years 
 
19 15.4 19 15.7 
   Some high school 
 
26 21.1 15 12.4 
   High School completed 27 22.0 23 19.0 
   Trade school diploma 4   3.3 19 15.7 
   Some college 
 
17 13.8 14 11.6 
   College degree 
 
17 13.8 13 10.7 
   Graduate degree 
 
11   8.9 15 12.4 
Total 123  100.0 121  100.0 
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    (table continues) 
 
Table 1 (continued)     
   Self-Report Proxy Report 
   (n=124) (n=124) 
Characteristics n % n % 
Subjective health     
   Poor 6   4.9 2   1.6 
   Fair 29 23.8 23 18.5 
   Good 
  
65 53.3 59 47.6 
   Excellent 
 
22 18.0 40 32.3 
Total    122  100.0 124  100.0 
       Proxies 
         Child 
  
65 54.6 
     Niece/Nephew 
 
16 13.4 
     Spouse 
  
3   2.5 
     Grandchild 
 
9   7.6 
     Sibling 
  
4   3.4 
     Others       22    18.5    
Total      119  100.0   
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Measures  
            Demographic covariates. Demographic information such as age, gender, ethnicity, 
marital status and residence were recorded during the interviews with the centenarians and were 
used as covariates in this study. For residence, centenarians who lived in long-term care facilities 
were recoded as “3,” those living in personal care homes were recoded as “2,” and centenarians 
living in private homes were recoded as “1.” For marital status, centenarians who were married 
were recoded as “1” and those who were divorced, widowed, or never married were recoded as 
“0.” 
Subjective health. Subjective health was assessed with the question, “How would you 
rate your overall health at the present time----excellent, good, fair, or poor?” measured from 0 = 
poor to 3 = excellent (Fillenbaum, 1988).  
Education. Education was measured with one question about centenarians’ past 
schooling. Eight categories were provided for participants to choose from; 1 = 0-4 years, 2 = 5-8 
years, 3 = high school incomplete, 4 = high school completed, 5 = post high school, business or 
trade school, 6 = 1-3 years college, 7 = 4 years college completed, and 8 = post graduate 
schooling. 
           Depression. The item used to measure depression is from the Bradburn Affect Balance 
Scale (Bradburn, 1969). The original scale contained ten items with five for positive affect and 
five for negative affect. This item stated, “During the past few weeks did you ever feel depressed 
and very unhappy?” A 4-point scale was used for ratings: 1 = not at all, 2 = once, 3 = several 
times, 4 = often. Proxy informants were asked, “During the past few weeks did he/she ever feel 
depressed and very unhappy?” with the same answer scale. Higher scores indicated higher levels 
of depression. 
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Personality. Selected domains from the revised NEO Five-Factor Inventory (NEO-FFI; 
Costa &McCrae, 1992) were used in this study. In the NEO-FFI, there are five domains, which 
are Neuroticism, Extraversion, Openness, Conscientiousness, and Agreeableness. In this study, 
only Neuroticism and Extraversion were used. In our study, proxies answered the entire  
NEO-PI-R assessment. However, 240 of items would be too taxing for centenarians. Therefore, 
the matched items from the NEO-FFI were used in this study. 
           Items for centenarians were scored on a 3-point scale (-1 = disagree, 0 = in between, and 
1 = agree) for centenarians, the higher scores on those scales indicating higher levels of 
Neuroticism and Extraversion. The proxies used a 5-point scale (-2 = strongly disagree, -1 = 
disagree, 0 = in between, 1 = agree, and 2 = strongly agree) but the scale was changed to a 3-
point scale for the direct mean comparisons. I combined the two highest and two lowest scores 
into one score to obtain a 3-point scale. In this study reliabilities for each of the scales for 
centenarians were: Extraversion, α = .61; Neuroticism, α = .85. The reliabilities for each of the 
scales for proxy reports were: Extraversion, α = .81; Neuroticism, α = .86. 
Social provisions. Social provisions was measured using an adapted 12-item version of 
the Social Provisions Scale (Cutrona & Russell, 1987). Higher scores indicated higher levels of 
social provisions summed to create a variable that ranged from 12-48. The summary score was 
used in this study. Researchers have supported the reliability and validity of the Social 
Provisions Scale as well as the factor structure of the measure (Cutrona & Russell, 1987). 
Cronbach’s alpha was 0.68 for centenarian self-reports and 0.70 for proxy-reports. 
Loneliness. This study measured loneliness with the UCLA Loneliness Scale (Russell, 
1996). The 3rd version of UCLA Loneliness Scale is a highly reliable 20-item instrument. The 
test-retest reliability over 1 year is high (r = .73). The internal consistency ranged from .89 to .94. 
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In this study, the short-form of ten items was included. Five of the ten items on the short version 
of the scale are worded positively, such as “How often do you feel close to people?” and the 
other five are worded negatively, such as “How often do you feel left out?” A 4-point scale was 
used (“1” = “never”, “2” = “rarely”, “3” = “sometimes” and “4” = “always”). The total score was 
calculated by recoding responses and then adding together the scores on the 10 items.  A high 
score indicates high level of loneliness. Cronbach’s alpha of the 10-item version of the loneliness 
scale was 0.68 for centenarian self-reports and was 0.83 for proxy-reports. 
Missing Data  
As is true for most surveys, there were missing data in the current study. The missing 
data rate was 10.5% for Extraversion, 6.5% for Neuroticism, 21.8% for social provisions, and 
24.2% for loneliness in the centenarian self-reports, indicating that at least one item was missing 
for these scales. For proxy reports, the missing data rate was 20.2% for Extraversion, 18.5% for 
Neuroticism, 7.3% for social provisions, and 4.0% for loneliness. I replaced the missing data 
with the participant’s mean value of items of the same scale. Then I multiplied the items to 
obtain the sum score of that scale. After replacement, the missing data rate for centenarian self-
reports was reduced to 0%-1.6% for self-reports and to 0.8%- 4.0% for proxy reports. 
Data Analyses 
Several analyses were included in this study. First, I computed descriptive analyses to 
assess the means and standard deviations of the measures used in this investigation. Second, 
several paired t-tests were conducted to compare personality traits (i.e., Extraversion, 
Neuroticism), social provisions and loneliness on scores of proxy- and self-reports for 
centenarians. In this step the personality scales for proxies were adjusted from a 5-point to a 3-
point scale. Third, I performed bivariate correlations to evaluate whether personality traits, social 
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provisions were significantly associated with loneliness. Fourth, I conducted blocked multiple 
regression analysis to determine whether reports from centenarians themselves and proxy 
informants showed differences in predicting the relationship between personality and social 
support to loneliness. Blocked multiple regression analyses were conducted twice in two models 
(i.e., for cognitively intact centenarians and for proxy reports of cognitively intact centenarians). 
Fifth, I performed blocked multiple regression to test whether social provision serves as 
moderator. Covariates were placed in the first block. Personality traits were placed in the second 
block. Social support was placed in the third block. Personality *social provision was placed in 
the fourth block. Sixth, I conducted path analyses with Mplus (Muthén & Muthén, 2007) to test 
if social provisions served as a mediator between personality and loneliness.  
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CHAPTER 4. RESULTS 
In this section, results from the descriptive analysis, mean group differences, correlations, 
blocked multiple regression and mediation analyses are presented to compare self- and proxy 
reports of centenarians on Extraversion, Neuroticism, social provisions and loneliness and to 
assess differences in the relationship among those variables.  
Descriptive Analysis 
Descriptive analysis for personality, social provisions and loneliness were computed and 
the results are presented in Table 2.  
 
Table 2       
Descriptive Analysis of Personality, Social Provisions and Loneliness 
 Self-Reports Proxy-Reports 
Variable n M SD n M SD 
Extraversion (-12, 12) 124      1.76 4.35 123  2.40 4.69 
Neuroticism (-12, 12) 124     -7.13 5.66 123 -6.27 5.58 
Social Provisions (12, 48) 122     34.80 2.27 119 38.20 4.49 
Loneliness (10, 40) 122     15.01 4.90 123 18.34 4.73 
Note. The numbers in parentheses reflect the range for the scale. 
 
The mean score on Extraversion was 1.76 for self-reports and 2.40 for proxy reports 
suggesting that centenarians tended to be more extraverted. The Neuroticism mean was -7.13 for 
self-reports and -6.27 for proxy reports. Because this study used a 3-point scale, the results could 
not be directly compared to the norms of the original study (McCrae & Costa. 2003). However, 
when inspecting the means compared to the scale midpoints, the results indicated that both 
centenarians and their proxies agreed that the centenarians were on average emotionally stable. 
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The social provisions mean scores were 34.80 and 38.20 for self-reports and proxy reports, 
respectively, which indicated that centenarians’ means were quite similar to the mean scores of 
35.11 reported in the original study (Russell, 2010). The mean score for loneliness was 15.01 for 
self-reports and 18.34 for proxy reports. The mean score of loneliness in the original study was 
31.51 with 20 items in total (Russell, 1996). As for the 10-item UCLA Loneliness Scale, the 
norm for people aged above 80 was 18.89, which was based on a representative sample of adults 
31 to 100 years of age in Iowa who were assessed by telephone (Russell, 2005). This study used 
the 10-item short version, so the mean scores of loneliness in this study were below the norm. 
Mean Group Differences 
Several paired t-tests were computed to evaluate whether there were significant mean 
differences between self- and proxy reports. There were significant mean differences between 
self- and proxy data on social provisions and loneliness but not on personality. The results 
indicated that the mean score of social provisions from proxy reports was higher (M = 38.21, SD 
= 4.51) than the mean score from self-reports (M = 34.77, SD = 2.29), t (117) = -8.19, p  
< .001 (Table 3). With regard to loneliness mean scores, the proxies also reported higher levels 
of loneliness (M = 18.32, SD = 4.77) than centenarians themselves (M = 14.99, SD = 4.91), t 
(117) = -6.92, p < .001. 
Bivariate Correlations 
Table 4 summarizes the bivariate correlations of all the variables used in this study. The 
lower triangle includes the intercorrelations for the centenarians’ self-reports. The results 
indicated that Extraversion, Neuroticism and social provisions were all significantly related to 
loneliness. The correlation between Extraversion and loneliness was r (122) = -.25, p < .05,    
which indicated that the higher the level of Extraversion, the lower the level of loneliness. 
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Table 3           
Mean Comparison of Self- and Proxy Reports for Centenarians on Personality, Social Provisions and Loneliness 
  Self-Report Proxy-Report     
Variable n M SD M SD M SD t p 
Extraversion  123    1.72 4.34  2.39 4.69   -.67 4.47    -1.67      .098 
Neuroticism      123     -7.11 5.68 -6.27 5.58   -.84 6.41    -1.45  .150 
Social Provisions  118    34.77 2.29 38.21 4.51  -3.44 4.56 -8.19 <.001 
Loneliness  121 14.99 4.91 18.32 4.77  -3.34 5.31 -6.92 <.001 
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Table 4     
Intercorrelations for Self- and Proxy Reports on Personality, Social Provisions and Loneliness 
Variable 1 2 3 4 
1. Extraversion        .51***             -.50***        .38***              -.39*** 
2. Neuroticism  -.26*              .35***       -.38***                .62*** 
3. Social Provisions       .31***             -.11    .23*              -.43*** 
4. Loneliness  -.25*              .62***       -.30***               .40*** 
Note. The lower triangle summarizes the intercorrelations for centenarians’ self-reports; the upper triangle summarizes the 
intercorrelations for centenarians’ proxy reports; the diagonal line includes the intercorrelations between centenarian self- and proxy 
reports. 
*p < .05. **p < .01. ***p < .001. 
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The correlation between Neuroticism and loneliness was r (122) = .62, p < .001, meaning higher 
levels of Neuroticism were associated with higher levels of loneliness. Social provisions was also 
significantly was related to loneliness r (119) = -.30, p < .001, which indicated that higher social 
provisions was related to lower levels of loneliness. All the other correlations were significantly 
related to each other except for the correlation between Neuroticism and social provisions.  
              The upper triangle in Table 4 includes the intercorrelations for centenarians’ proxy 
reports. The results also showed that Extraversion, Neuroticism and social provisions 
significantly related to loneliness. The correlation between Extraversion and loneliness was r 
(122) = -.39, p < .001, which indicated that the higher the level of Extraversion, the lower the 
level of loneliness. The correlation between Neuroticism and loneliness was r (122) = .62, p 
< .001, indicating that higher levels of Neuroticism were associated with higher levels of 
loneliness. Social provisions was also significantly related to loneliness, r (118) = -.43, p < .001, 
which indicated that higher levels of social provisions was related to lower levels of loneliness.  
Values on the diagonal represent the correlation between centenarian self- and proxy 
reports on the variables of Extraversion, Neuroticism, social provisions and loneliness. The 
correlation was r (122) = .51, p < .001 for Extraversion, r (122) = .35, p < .001 for Neuroticism, 
r (117) = .23, p < .05 for social provisions and r (120) = .40, p < .001 for loneliness. Centenarian 
and proxy scores were significantly correlated with each other on all the variables and 
Extraversion and loneliness had strong positive relationships, whereas Neuroticism had moderate 
positive and social provisions weak positive relationships. 
 Predictors of Loneliness 
Next, I computed blocked multiple regression analyses for centenarian self- and proxy 
reports separately. In the first block, I entered age, gender, residence, ethnicity, recoded marital   
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status, education, subjective health and depression which may all have an impact on loneliness. 
In the second block, I added the personality variables of Extraversion and Neuroticism. In the 
third block, I added social provisions.  
Table 5 depicts the predictors of the levels of loneliness of centenarian self-reports. 
Covariates (i.e., age, gender, residency, race, marital status, education, subjective health and 
depression) were examined first. The first block was significant, with 16% of the variance 
explained by covariates, F(8, 110) = 2.67, p = .01. The second block also significantly predicted 
level of loneliness F(2,116) = 23.69, p < .001, and an additional 26% of the variance was 
explained by Extraversion and Neuroticism. Neuroticism (β = .60, p < .001) significantly 
predicted levels of loneliness. The higher the level of Neuroticism, the higher the level of 
loneliness. In the third block, social provisions predicting loneliness level was added to the 
equation. Social provisions (β = -.21, p <.01) was also a significant predictor of loneliness. 
Higher social provisions scores were negatively associated with loneliness level. The third block 
was significant as well, F (1, 117) = 7.64, p < .001, and an additional 4% of the variance was 
explained by social provisions. The total variance explained in this model was 46%. 
Table 5 also depicts the predictors of loneliness for proxy-reports. Covariates (i.e., age, 
gender, residence, ethnicity, marital status, education, subjective health and depression) were 
entered first. Personality, social provisions were added later. The first block was significant, with 
30% of the variance explained by the covariates, F(8, 106) = 5.74, p < .001. The second block 
also significantly predicted level of loneliness F (2,112) = 23.55, p < .001 and an additional 
21.7% of the variance was explained by Extraversion and Neuroticism. Neuroticism (β = .55, p 
<.001) significantly predicted levels of loneliness. The higher the level of Neuroticism, the 
higher the level of loneliness. Social provisions (β = -.20, p <.05) was also a significant predictor
  
3
1 
P
ag
e3
1
 
3
1
 
Table 5 
 
    
Blocked Multiple Regression Analyses Predicting Loneliness for Centenarian Self- and Proxy-Reports 
 
 Self-Report Proxy-Report 
Predictor β R2 β R2 
Block 1     .16*          .30*** 
    Age   .07       -.04  
    Gender (Female) -.14   -.05  
    Residence (Long-term care      
facility)  
                  .05    .08  
    Ethnicity (African American)                   .07   -.14  
    Marital Status (Married)                   -.03    .12  
    Education                   .05       .07  
    Self-Report Health  .03   -.10   
    Depression                   .00       .14     
Block 2         .26***     .22*** 
    Extraversion                  -.05                     .06    
    Neuroticism         .60***          .55***     
Block 3      .04**   .03* 
    Social Provisions                  -.21**        -.20*        
Total R2 .46           .45 
   
Note: Content in parentheses indicates the higher score in coding.  
*p < .05. **p < .01. ***p < .001. 
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of loneliness. Higher social provisions scores were associated with lower loneliness level. The 
third block was significant as well, F (1, 113) = 6.05, p < .05, and an additional 2.7% of the 
variance was explained by social provisions. The total variance explained in this model was 45%.  
After the steps described above, additional analyses regarding the residence variable were 
computed. The three-point scale of residence was recoded into two dummy variables. 
Centenarians who lived in long-term care facilities were compared to others, and centenarians 
who lived in private homes were compared to the other participants. However, after adding the 
two dummy variables in the first block, neither long-term care (β = .00, p = 1.00) nor private 
home (β = -.05, p = .62) were significant predicting loneliness in self-reports. Neither long-term 
care (β = -.07, p = .44), nor private home (β = -.02, p = .81) were significant predicting loneliness 
in proxy reports as well. 
Mediating Effect Analyses 
Path analyses were computed for self-reports (Figure 2) and proxy-reports (Figure 3) 
separately. Mplus was employed to analyze the mediating effect of social provisions between 
personality and loneliness after controlling for covariates (i.e., age, gender, residence, ethnicity, 
marital status, education, self-report health and depression).  
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*p < .05. **p < .01. ***p < .001. 
Figure 2. Relationship among Extraversion, Neuroticism, social provisions and loneliness from 
centenarian self-reports after controlling for covariates. 
 
                 In the centenarian self-reports, the hypothesized model for Extraversion, Neuroticism 
and social provisions and social provisions to loneliness was evaluated first. The results showed 
that the model was not an optimal fit to the data, 2(2, N = 124) = 48.22, p < .001. The model 
modification indices suggested to add a direct path from Neuroticism to loneliness. After 
releasing the path from Neuroticism to loneliness, the model showed a good fit to my data, 2(2, 
N = 124) = 0.64, p = .42, CFI = 1.00, TLI = 1.09, RMSEA = 0.00. There were significant direct 
effects from Extraversion to social provisions, β = .30, p < .001, social provisions to loneliness, β 
= -.23, p < .001, and Neuroticism to loneliness, β = .63, p < .001. None of the covariates showed 
an effect on loneliness. 
In the centenarian self-report model, mediating effects from personality to loneliness 
were examined with bootstrapping in Mplus. The mediating relationship from Extraversion to 
loneliness via social provisions was significant β = -.09, p < .05. However, the mediating effect 
of social provisions between Neuroticism and loneliness was not significant. 
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*p < .05. **p < .01. ***p < .001. 
Figure 3. Relationship between Extraversion, Neuroticism, social provisions and loneliness from 
centenarian proxy-reports after controlling for covariates. 
 
The hypothesized proxy model did not show an optimal fit to the data, 2(2, N = 124) = 
34.67, p < .001. However, after releasing the direct path from Neuroticism to loneliness, as 
suggested by the model modification indices, the model showed a good fit to the data, 2(2, N = 
124)  = .20, p = .65. CFI = 1.00, TLI = 1.12. RMSEA = .00. As shown in Figure 3, there were 
significant direct effects from Extraversion to social provisions, β = .21, p < .05, social 
provisions to loneliness, β = -.20, p < .01, and Neuroticism to loneliness, β = .49, p < .001. 
Among the covariates, marriage was found to predict loneliness significantly, β = .17, p < .05. 
Depression is another covariate that significantly predict loneliness, β = .15, p < .05. 
Bootstrapping in Mplus was again employed for this model to examine the mediating 
effect of social provisions from personality to loneliness. A mediating effect from Extraversion 
to loneliness via social provisions was obtained, β = -.07, p < .05. The mediating effect of social 
provisions between Neuroticism and loneliness was not significant in the proxy reports either.   
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Moderating Effects of Social Provisions 
One of the questions in this study was to assess whether social provisions was a 
moderator between personality and loneliness. Using blocked regression analysis, I added the 
interaction of social provisions with Extraversion in the fourth block. However, no significant 
effect to loneliness was found, β = .07, p = .35, F (1,117) = .87. The same procedure was 
repeated for the interaction of social provision with Neuroticism to test the buffering effect. Once  
again, no significant effect was found, β = -.04, p = .60, F (1,117) = .28. Therefore, no 
moderating effect was obtained for social provisions in this analysis.  
The same steps were conducted for the proxy data. Using blocked regression analysis, I 
added the interaction term of social provisions with Extraversion in the fourth block. However, 
no significant effect was found, β = -.06, p = .39, F (1,113) = .73. The same procedure was used 
for the interaction term of social provision with Neuroticism to test the buffering effect. Still, no 
significant effect was obtained, β = -.13, p = .10, F (1,113) = 2.85. So neither moderating effect 
was found for social provisions in the proxy data. 
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CHAPTER 5. DISCUSSION 
Despite much evidence that other age groups have experienced loneliness, it is still 
regarded as a problem in old age, especially among oldest-old adults (Victor, Scambler, Bowling, 
& Bond, 2005). The prevalence of loneliness among centenarians is quite high compared to other 
age groups (Martin et al., 1997). This study was conducted based on the assumption that 
individual and social resources affect quality of life for older adults. Accordingly, I included 
personality variables and social provisions in my conceptual model to predict loneliness. 
Because proxy data are frequently used in gerontological studies and proxy informants are 
typically the caregivers to centenarians, this study compared centenarian self- and proxy reports. 
The purpose of this study was to compare centenarian self- and proxy reports on personality 
variables, social provisions and loneliness and to examine whether there were differences in the 
relationship among those variables. The findings from the analyses are discussed below. 
Overall, centenarians viewed themselves as more extraverted, emotionally stable, with 
high levels of social support and not very lonely. The proxy informants by-and-large agreed with 
the self-assessments. The results on Neuroticism and loneliness were consistent with another 
recent report from the Georgia Centenarian Study (Hensley et al., 2012). The possible 
explanation for low levels of Neuroticism and loneliness could be that centenarians seem to 
focus on and seek satisfaction from the limited number of social relationships which may keep 
them from feeling lonely (Carstensen, 1993). Having survived into very old age may also 
disregard those who had high scores of loneliness and died earlier (Martin et al., 2006).  
However, the results are inconsistent with the reported prevalence of loneliness among 
oldest-old adults from previous loneliness studies in the first Georgia Centenarian Study where 
30.7 percent of centenarians had reported being lonely (Martin et al., 1997). The reasons for the 
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differences could be explained by different measurements for phase 1 and phase 3 of the Georgia 
study. In phase 1, instead of using the UCLA Loneliness Scale, loneliness was measured by three 
items from different scales (Martin et al., 1997). Furthermore, the differences in loneliness could 
also be potential cohort differences since phase 1 was conducted between 1988 and 1992, 
whereas phrase 3 was conducted from 2002 to 2009.  
Comparison between Self- and Proxy Reports 
Proxies rated centenarians differently on social provisions and loneliness when compared 
to self-ratings. Proxy informants reported higher levels of social provisions and loneliness 
compared to centenarian self-reports. In the eyes of the proxies, centenarians were lonelier and 
had more social support. When it comes to the discrepancy on social provisions, proxies could be 
biased when they judge themselves as caregivers which made them think they provide enough 
care and support to centenarians. For the discrepancy on loneliness, proxies could also regard 
some behaviors as indicators of loneliness, whereas centenarians do not think so. For example, 
when a proxy notices that a centenarian was looking at the photo album he or she may think the 
centenarian is lonely while in fact the centenarian is just enjoying memories. On the other hand, 
centenarians themselves may have responded in socially desirable ways and hide their feelings of 
loneliness (Fisher, 1993). When it comes to extraversion and neuroticism, centenarians and 
proxies seemed to agree with each other, which partially agreed with Martin et al. (2006) who 
found that centenarians and proxies were not significantly different on ratings of Extraversion 
but on Neuroticism. The inconsistency could be explained by differences in missing data 
replacement which yielded a somewhat larger sample in this study.  
From the correlation results I conclude that centenarian self- and proxy reports were quite 
similar. Extraversion, Neuroticism, and social provisions were all significantly related to 
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loneliness in both reports. Centenarian self-reports were all significantly related to proxy reports 
on all the four variables of Extraversion, Neuroticism, social provisions and loneliness, which 
were in the expected direction. The strongest correlation between self- and proxy reports was 
obtained for Extraversion, and the weakest correlation was in social provisions, which as 
previously stated, could be caused by proxy bias. As mentioned before, it is understandable 
because proxies are usually caregivers and family members who naturally tend to be biased on 
how much support they give to centenarians. 
Overall, there is concordance of self- and informant reports on variables of personality, 
social provisions and loneliness and there was no significant difference on Neuroticism and 
Extraversion, which seemed to defend the accuracy of proxy data (MacDonald et al., 2009) and 
rebukes previous doubts of using proxy data (Cui et al., 2005; Kolanowski, Hoffman, & Hofer, 
2007; Lum, Lin, & Kane, 2005). However, there are also important differences since mean 
values on social provisions and loneliness were significantly different for centenarian self- and 
proxy reports. There is unique variance to each perspective, and this study supports Kane’s (2005) 
assertion that proxy data should not simply be used as substitutes for self-reports but as 
additional important information. 
Extraversion, Neuroticism and Social Provisions as Predictors of Loneliness 
In the centenarian self-report model, Neuroticism was an important predictor of 
loneliness. The higher the level of Neuroticism, the higher the level of loneliness, which is 
supported by previous studies stating the predictive power of Neuroticism to loneliness (Fees et 
al., 1999; Hensley et al., 2012; Martin et al., 1997). Higher levels of Neuroticism indicate more 
irritation, anxiety, and depression (Eysenck & Eysenck, 1985). Negative emotionality in turn 
affects individuals’ social interaction (Swickert & Owens, 2010). The reason why Neuroticism 
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affected loneliness could be because higher levels of neuroticism compromise or even harm 
existing relationships with others, and as a result these strained relationships may contribute to 
feelings of loneliness (Hensley et al., 2012).   
However, this study did not find a significant direct relationship between Extraversion 
and loneliness, which was inconsistent with what had been reported in previous studies on 
centenarians (Fees et al., 1999; Hensley et al., 2012; Martin et al., 1997). The reason why 
Extraversion had a predictive effect on loneliness in other centenarian studies but not this one 
could be that this study included only centenarians who are matched with proxies, building a 
slightly different sample base (Fees et al., 1999; Hensley et al., 2012; Martin et al., 1997). I also 
replaced missing data which the other studies did not do, which could have affected the results. 
Social provisions, as expected, was also found as a significant predictor of loneliness. 
More social support was negatively associated with loneliness levels, which has repeatedly been 
shown in previous studies (Hawkley et al., 2008; Hazer & Boylu, 2010).  
In the proxy report model, loneliness level was affected by depression level and marital 
status. Depression is a risk factor most likely occurring with loneliness in the older population 
and they are significantly correlated (Aylaz, Akturk, Erci, Ozturk & Aslan, 2012). In very late 
life, depression is highly explained by fatigue components of depression (Scheetz, Martin, & 
Poon, 2012), suggesting that centenarians are more likely to have dropped activities and interests 
and show a lack of energy. When proxies observe those behaviors, they may regard centenarians 
as being lonely. Being married was related to higher levels of loneliness, which supports the 
notion that marriage is not always protective against loneliness because anxiety over a partner’s 
health and caregiving of a frail partner could add to loneliness (Dykstra et al., 2015). 
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Centenarians and their proxies agreed that Neuroticism and social provisions were 
significant predictors of loneliness. The higher level of Neuroticism proxies observed, the higher 
proxies evaluated the centenarians’ level of loneliness. This further supports previous studies 
which had reported a positive relationship between Neuroticism and loneliness among older 
populations (Fees et al., 1999; Hensley et al., 2012; Martin et al., 1997).  
Proxies also agreed with centenarians that higher level of social provisions was 
associated with lower loneliness levels. This finding suggests that social support had a large 
impact on loneliness among older aduls (Berg et al., 1981; Coyle & Dugan, 2012; Hughes et al., 
2004). This finding also supports the notion that there are commonalities between centenarian 
self- and proxy reports. The current study only used the summary score of the Social Provisions 
Scale, and future studies should also include subscales of social provisions to gain further 
knowledge which specific aspect of social provisions may affect loneliness among oldest-old 
adults. 
What is suprising is that Extraversion did not have a direct impact on loneliness in neither 
centenarian self- nor proxy reports. Possible explanations could be as follows. Although being 
extraverted could build better connection with people which reduces loneliness, people who are 
extraverted are more likely to admit feelings of loneliness than introverted people which could 
reduce the positive effect of Extraversion. An additional plausible reason could be that although 
being extraverted would allow centenarians to make new connections, they actually remain 
really limited in their interaction with other people.  
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Mediating Effect of Social Provisions 
The third main goal of this study was to investigate whether social provisions acted as a 
mediating variable between personality and loneliness. The mediating effect of social provisions 
was found in both centenarian self- and proxy reports. In both models, Extraversion affected 
loneliness indirectly through social provisions, whereas Neuroticism affected loneliness only 
directly. The two findings further support and extend previous studies on mediating effects of 
social support between personality traits and mental health (Kraus et al., 1993; Lewis et al., 2014; 
Zhu et al., 2013).  
In both centenarian self- and proxy reports, social provisions mediated the relationship 
between Extraversion and loneliness. This could explain why Extraversion was not a direct 
predictor of loneliness in the proxy model, whereas social provisions was. Maybe for both 
centenarians and proxies, centenarians who are extraverted are more easily supported, most 
likely by the proxies themselves, and the positive interaction with caregivers eases the feelings of 
loneliness. In other words, proxies are likely to pay more attention to and may find caring more 
rewarding for extraverted centenarians.  
However, in the centenarian self- or proxy model, a mediating effect of social provisions 
was not found between Neuroticism and loneliness. Neuroticism only affected loneliness directly. 
This is not in line with Finch and Graziano’s (2001) study that reported Neuroticism effect on 
mental health was mediated by social support. Jong-Gierveld et al.’s (1987) conclusion that 
personality influences loneliness both directly and indirectly via subjective evaluation was partly 
supported by this study.  
Centenarians’ Neuroticism assessment did not affect their social support. The first reason 
could be that the overall scores for Neuroticism were very low, so overall centenarians were 
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emotionally very stable. The second reason could be that the remaining social network for 
centenarians is more limited but very familiar and intimate. Friends and family members may 
have already known centenarians for years, and they adapt to the personality of centenarians. The 
third reason could be that due to the physical conditions in very late life, it is very unlikly for 
centenarians to make new acquaintances. Therefore, being emotionally stable among 
centenarians plays less of a role in increasing social contact than it does in younger populations. 
A fourth possible explanation could be that centenarians see personality as an individual 
characteristic that has been stable over the centenarian’s life. That could explain why 
centenarians view their Neuroticism as having nothing to do with the social support they receive.  
Moderating Effect of Social Provisions 
In contrast to other studies summarized in the literature (Khan & Husain, 2010; Nezlek & 
Allen, 2006; Viswesvaran et al., 1999), a moderating effect of social provisions between 
personality and loneliness both in centenarian self- and proxy reports was not found. The reason 
could be that the remaining social network of centenarians is limited and the social contacts have 
already been established for years. Additionally, proxies were selected on the basis of knowing 
the centenarian best. Centenarians were asked to nominate the proxies. Their choice could be 
biased for more favoriate views. Therefore, there may be less variability in social support 
compared to other studies. 
Limitations and Future Work 
There are several limitations to the current study.  First, correlation does not prove 
causation. The data in this analysis are cross-sectional and represent one time period of the 
Georgia Centenarian Study. Future analyses could take a longitudinal perspective and examine 
how the changes in personality and social support affect loneliness in self- and proxy reports. 
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Second, the generalization of this study is limited by the characteristics of the sample. The 
centenarians in this study were living in the southern region of the United States, and they were 
all cognitive intact. The findings from this sample may not represent larger oldest-old 
populations in other regions or countries. Third, there are some limitation on the measures 
included in this study. Short versions were used for all measures. Rather than relying on the five 
point scale of the NEO-PI-R (Costa & McCrea, 1992) for proxies, the scale for centenarians was 
reduced to three points in order the ease the burden of interviewing. Future studies may consider 
collecting data on full scales hopefully to yield a more distinctive personality configuration in 
centenarians. Fourth, this sample included missing data which were replaced by individual scale 
means, which could affect the accuracy of this study. Fifth, since the sample of this study 
included centenarians, some of the findings may be the results of selection effects (Jacelon, 
2007). The exceptional longevity of the study participants could reduce some disadvantaged 
characteristics. Sixth, the centenarians in this sample did not include centenarians with very low 
cognitive functioning scores. Therefore, the comparison between self- and proxy reports may not 
represent those centenarians who were cognitively impaired. Seventh, the cut point of MMSE 
was 17 in this study, which may suggest that some of the participants could have been mildly 
cognitively impaired. The reason for using a lower cut point was to compensate for lower 
educational levels and potential visual impairment (Holtsberg, Poon, Noble, & Martin, 1995). 
Eighth, the proxy selection was limited to those nominated by centenarians which may have 
limited the range of the proxies’ relationship with centenarians. Ninth, this study only used 
summary scores for global social provisions. Future studies should consider using sub-
dimensions of the Social Provisions Scale to evaluate specific aspects associated with loneliness. 
Tenth, this study used individual mean replacements to deal with missing data. Multiple 
44 
 
imputation and the use of full information likelihood methods may be more appropriate ways to 
adjust for missing data. 
Future studies should explore whether the type of proxy (i.e., adult child vs. other 
relatives) serves as a moderator between personality and social provisions. To compare structural 
models of self- and proxy data in depth, multiple group analysis should be undertaken to directly 
compare these models. Future studies should keep exploring the differences and commonalities 
between self- and proxy reports on centenarians and the reasons behind differences as well as 
identifying what affects the mediating or moderating effect of social provisions. If future studies 
could invite centenarians and proxies to sit together and discuss their differences it would be 
informative. 
Implication 
Despite these shortcomings, the study has a number of important implications. This study 
found a number of commonalities and differences between self- and proxy reports of social 
provisions. Centenarians and proxies agreed on the general personality profile of centenarians, 
on the social provisions they receive and how lonely they were. However, centenarians and 
proxies seem to disagree on the degree of those characteristics. The results suggest that when 
studying and helping centenarians, self- and proxy reports are both important. Proxy reports 
should be viewed as supplemental information which helps researchers and practitioners learn 
about centenarians from a different yet important perspective. Because proxies are typically the 
caregivers of the centenarians, knowing the differences of centenarian self-reports could help 
proxies learn the centenarians’ needs better and thus provide improved quality of care. 
The results in this study indicate that interventions targeted at reducing levels of 
Neuroticism and increasing levels of Extraversion may be effective in reducing the risk of 
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loneliness. Centenarians, in order to gain more social support, which has been shown to be an 
important protector of loneliness, should perhaps be more outgoing and reduce their anxious 
behaviors especially in relationship to their caregivers.  
Intervention work with very old adults is still quite uncommon, and thus such programs 
should be encouraged but treated with caution. Since the buffering effect of social provisions and 
the mediating effect in the self-report model was not found in this study, the interventions 
targeted at increasing perceived social support may not be efficacious in reducing loneliness. 
However, since social provisions were important predictors of loneliness in our model, it is still 
possible that actual social support may be a valid target for intervention. Since the Social 
Provision Scale contains six aspects of social support, interventions could look at different 
aspects to help centenarians gain more social support. Humans are fundamentally motivated by a 
need for belonging to personal communities, and people who do not meet this need are affected 
in terms of their physical and mental health (Baumeister & Leary, 1995). Social context could 
still be one fruitful path to reducing loneliness. 
In spite of the limitations mentioned, this study has made considerable contributions to 
the literature. Personality and social support exerted a direct impact on loneliness in centenarians. 
Social support played a mediating role between personality and loneliness among centenarians. 
There was considerable agreement between self- and proxy reports but there were also important 
differences in self- and proxy reports suggesting that there is unique variance to each perspective. 
This study was meant to encourage new explorations between self- and proxy reports on 
centenarians to gain better knowledge of oldest-old adults.  
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APPENDIX A: INSTITUTIONAL REVIEW BOARD APPROVED LETTER
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APPENDIX B. DEMOGRAPHIC AND HEALTH QUESTIONS 
 
Age: 
How old are you? ________ 
 
Sex: 
Sex of Subject: 
 0 Male 
 1 Female 
 
Race: 
2. Race of Subject: 
1 Caucasian 
2 Black 
3 Oriental 
4 Spanish American 
5 American Indian 
6 Other 
 
Residence: 
Subject's Residence: __________________________________ 
(specify home or type of institution, for example: Retirement Housing, Nursing Home, or Inde-
pendent Living.) 
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Marital Status: 
What’s your current marital status? 
1 Currently married 
2 Living with a partner 
3 Separated 
4 Divorced 
5 Widowed 
6 Never been married 
 
Education: 
Centenarian self-reports: 
How far did you go (have you gone) in school? 
1 0-4 years 
2 5-8 years 
3 High school incomplete 
4 High school completed 
5 Post high school, business or trade school 
6 1-3 years college 
7 4 years college completed 
8 Post graduate college 
 
Proxy informant reports: 
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How far did he/she go (has he/she gone) in school? 
1 0-4 years 
2 5-8 years 
3 High school incomplete 
4 High school completed 
5 Post high school, business or trade school 
6 1-3 years college 
7 4 years college completed 
8 Post graduate college 
 
Subject health: 
Centenarian self-reports: How would you rate your overall health at the present time? 
 ___Excellent 
 ___Good 
 ___ Fair 
 ___ Poor 
 
Proxy informant reports: 
How would you rate his/her overall health at the present time? 
 ___Excellent 
 ___Good 
 ___ Fair 
 ___ Poor 
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Depression: 
Centenarian self-reports: 
During the past few weeks did you ever feel depressed and very unhappy? 
a. Not at all 
b. Once 
c. Several times 
d. Often 
 
Depression: 
Proxy informant reports: 
During the past few weeks did he/she ever feel depressed and very unhappy? 
a. Not at all 
b. Once 
c. Several times 
d. Often 
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APPENDIX C. PERSONALITY: NEO-PI-R (SELECTED DIMENSIONS, 
CENTENARIAN SELF- REPORTS) 
 
* D = if you DISAGREE or the statement is mostly false 
  N = if you are in-between on the statement, you cannot decide, or the statement is about equally true and 
false 
  A = if you AGREE or the statement is mostly true 
 
І. EXTRAVERSION  D N A 
1. I like to have a lot of people around me.    
2. I laugh easily.    
3. I don't consider myself especially "light-hearted".    
4. I really enjoy talking to people.    
5. I like to be where the action is.    
6. I usually prefer to do things alone.    
7. I often feel as if I'm bursting with energy.    
8. I am a cheerful, high-spirited person.    
9. I am not a cheerful optimist.    
10. My life is fast-paced.    
11. I am a very active person.    
12. I would rather go my own way than be a leader of others     
ІI.NEUROTICISM D N A 
1. I am not a worrier.    
2. I often feel inferior to others.    
3. When I am under a great deal of stress, sometimes I feel like I'm going to 
pieces. 
   
4. I rarely feel lonely or blue.    
5. I often feel tense and jittery.    
6. Sometimes I feel completely worthless.    
7. I rarely feel fearful or anxious.    
8. I often get angry at the way people treat me.    
9. Too often, when things go wrong, I get discouraged and feel like giving up.    
10. I am seldom sad or depressed.    
11. I often feel helpless and want someone else to solve my problems.    
12. At times I have been so ashamed I just wanted to hide.    
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APPENDIX D. SOCIAL PROVISION SCALE (CENTENARIAN SELF- REPORTS) 
 
 
 Strongly 
Disagree 
Disagree Agree 
Strongly 
Agree 
1. There are people I know will help me if I really need 
it. 
    
2. There is no one I can turn to for guidance.     
3. There are people who enjoy the same social activities I 
do. 
    
4. I feel personally responsible for the well-being of 
another person. 
    
5. I do not think other people respect my skills and 
abilities. 
    
6. If something went wrong, no one would come to my 
assistance. 
    
7. I have close relationships that provide me with a sense 
of emotional security and well-being. 
    
8. I have relationships where my competence and skill 
are recognized. 
    
9. There is no one who relies on me for their well-being. 
    
10. There is no one who shares my interests and 
concerns. 
    
11. There is a trustworthy person I could turn to for 
advice, if I were having problems. 
    
12. I lack a feeling of intimacy with another person.     
 
 
 
 
 
 
68 
 
APPENDIX E. LONELINESS SCALE (CENTENARIAN SELF- REPORTS) 
 
 N R S A 
1. How often do you feel that you lack companionship?     
2. How often do you feel that you have a lot in common with the people 
around you? 
    
3. How often do you feel close to people?     
4. How often do you feel left out?     
5. How often do you feel that no one really knows you well?     
6. How often do you feel isolated from others?     
7. How often do you feel that there are people who really understand you? 
    
8. How often do you feel that people are around you but not with you? 
    
9. How often do you feel that there are people you can talk to?     
10. How often do you feel that there are people you can turn to?     
N = Never, R = Rarely, S = Sometimes, A = Always 
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APPENDIX F. PERSONALITY: NEO-PI-R (SELECTED DIMENSIONS, PROXY 
INFORMANT REPORTS) 
* SD = if the statement is definitely false or if you strong disagree 
D = if you DISAGREE or the statement is mostly false 
І. EXTRAVERSION  SD D N A SA 
1. He/she likes to have a lot of people around me.      
2.  He/she laughs easily.      
3.  He/she doesn’t consider himself/herself especially "light-
hearted". 
 
   
 
4. He/she really enjoys talking to people.      
5.  He/she likes to be where the action is.      
6.  He/she usually prefers to do things alone.      
7.  He/she often feels as if he’s/she’s bursting with energy.      
8.  He/she is a cheerful, high-spirited person.      
9.  He/she is not a cheerful optimist.      
10. His/her life is fast-paced.      
11.  He/she is a very active person.      
12.  He/she would rather goes his/her own way than be a leader 
of others  
 
   
 
ІI.NEUROTICISM SD D N A SA 
1.  He/she is not a worrier.      
2.  He/she often feels inferior to others.      
3. When he/she is under a great deal of stress, sometimes he/she 
feels like he’s/she’s going to pieces. 
 
   
 
4.  He/she rarely feels lonely or blue.      
5.  He/she often feels tense and jittery.      
6. Sometimes he/she feels completely worthless.      
7.  He/she rarely feels fearful or anxious.      
8.  He/she often gets angry at the way people treat him/her.      
9. Too often, when things go wrong, he/she gets discouraged and 
feels like giving up. 
 
   
 
10.  He/she is seldom sad or depressed.      
11.  He/she often feels helpless and wants someone else to solve 
his/her problems. 
 
   
 
12. At times he/she has been so ashamed he/she just wanted to 
hide. 
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  N = if you are in-between on the statement, you cannot decide, or the statement is about equally 
true and false 
  A = if you AGREE or the statement is mostly true 
SA = if the statement is definitely true or if you strongly agree 
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APPENDIX G. SOCIAL PROVISION SCALE (PROXY INFORMANT REPORTS) 
 
For the next questions please use the following answer choices (please circle numbers): 
1=STRONGLY Disagree  2=Disagree       3=Agree       4=STRONGLY agree 
 
1. There are people s/he depends on to help her, if s/he really needs it.   
1 2 3 4 
2. There is no one s/he can turn to for guidance. 
1 2 3 4 
3. There are people who enjoy the same social activities that s/he does. 
1 2 3 4 
4. S/he feels personally responsible for the well-being of another person. 
1 2 3 4 
5. I do not think other people respect her/his skills and abilities. 
1 2 3 4 
6. If something went wrong, no one would come to her/his assistance. 
1 2 3 4 
7. S/he has close relationships that provide her/him with a sense of emotional security and 
well-being. 
1 2 3 4 
8. S/he has relationships where her/his competence and skill are recognized. 
1 2 3 4 
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9. There is no one who relies on her/him for their well-being. 
1 2 3 4 
10. There is no one who shares her/his interests and concerns. 
1 2 3 4 
11. There is a trustworthy person s/he could turn to for advice, if s/he were having problems. 
1 2 3 4 
12. S/he lacks a feeling of intimacy with another person. 
1 2 3 4 
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APPENDIX H. LONELINESS SCALE (PROXY INFORMANT REPORTS) 
 
The following statements describe how people sometimes feel.  For each question, 
choose the following alternatives (Please circle number): 
 
1=Never  2=Rarely  3=Sometimes  4=Always 
 
1. How often do s/he feel that you lack companionship? 
1          2          3          4 
 
2. How often does s/he feel that s/he has a lot in common with the people around her/him? 
1          2          3          4  
 
3. How often does s/he you feel close to people? 
 1          2          3          4  
 
4. How often does s/he feel left out? 
 1          2          3          4  
 
5. How often does s/he feel that no one really knows her/him well? 
        1          2          3          4  
 
6. How often does s/he feel isolated from others? 
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        1          2          3          4  
 
7. How often does s/he feel that there are people who really understand her/him? 
         1          2          3          4 
 
8. How often does s/he feel that people are around her/him but not with her/him? 
        1          2          3          4  
 
9. How often does s/he feel that there are people s/he can talk to? 
              1          2          3          4 
 
10.   How often does s/he feel that there are people s/he can turn to? 
          1          2          3          4 
 
 
 
